New strategies in drug discovery for GPCRs: high throughput detection of cellular ERK phosphorylation.
G-protein coupled receptors (GPCRs) are a large family of receptors for a wide range of stimulants, including hormones, neurotransmitters, and taste and olfactory chemicals. Due to their broad involvement in cellular responses, GPCRs affect many important body functions both in health and disease. Compared to other receptor families, the GPCRs have been a rich source of extracellularly-acting pharmaceuticals, due largely to the fact that many GPCR ligands are small molecules when compared with ligands for other receptors, such as the tyrosine kinase receptor family. This has allowed the development of small molecule modulators of receptor function that act on specific GPCRs, such as those involved in cardiovascular regulation. However, at several levels, current screening technologies of drug development for GPCRs are lacking. Firstly, responses from many GPCRs, such as the Gi-coupled GPCRs, are not easily measured in large screening programs by current techniques. Secondly, there are few options for detecting agonists of orphan GPCRs. Thirdly, it is now clear that the signaling from GPCRs is more complex than once thought, and the measurement of Ca(2+) and cAMP can account for only a fraction of the biological information emanating from an activated GPCR. Studies of the discrete and sometimes separable activation of the Ras/Raf/Mek/ERK cascade by many GPCRs is likely to offer development of new agonists and antagonists, contribute to new pharmacologies from receptors, and raise the potential for novel drug candidates in this important area of biology. Downstream activation of the ERK pathway, with or without transactivation of growth factor receptors, has not been measurable by high throughput methodologies. This article presents recent advances and associated applications for screening of GPCRs and other receptor species through the rapid measurement of protein phosphorylation events, such as ERK phosphorylation, as new readouts for drug discovery.